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(54) METHOD FOR OPTIMALLY DESIGNING ANTENNA, RECORDING 
DESIGN PROGRAM STORED THEREIN AND ANTENNA DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an antenna optimally 
designing method which makes the number of elements variable, 
offers the degree of freedom even to the arrangement of a parasitic 
element and also can be applied even to optimization for sector 
antenna miniaturization. 

SOLUTION: The prescribed number of chromosomes composed of 
element information including a position and an element length is 
generated (1), element information in which an element length is 
equal to or less than prescribed or position information is 
overlapped is eliminated (2), element information for one sector is 
constructed on the basis of each of the obtained chromosomes (3), 
the element information of an antenna is generated on the basis of 
each piece of the element information for one sector (4), an 
antenna characteristics is calculated on the basis of the element 
information of the antenna (5), the element information is evaluated 
on the basis of an object function to be ranked on a chromosome 
(6), a genetic operation is performed while preferentially preserving 
an excellent element information in each characteristics to generate 
a gene group of a new generation (7), and whether the gene group 
of a new generation meets a prescribed convergence condition is 
decided, designing is finished when the condition is met, and the 
above processes are repeated on the basis of a gene group of a 
new generation when the condition is not met (8). 



MEDIUM WITH ANTENNA OPTIMUM 



i* ? * ns*»«i ***** ~t. 



51 



-53 



64 



-d 30-H3 W| -flAL*rrtJ4-eW4 - 




LEGAL STATUS 

[Date of request for examination] 20.1 1 .2001 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3576065 

[Date of registration] 1 6.07.2004 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAApbaOPADA41 3251 1 34... 2004/1 2/1 5 



Searching PAJ 2/2 ^— p 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9. ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAApbaOPADA41 3251 1 34... 2004/1 2/1 5 



09)0*8**/? (JP) 02) ^ ^ (A) (lDNfH&HH 

#^2001-251134 
(P2001-251134A) 

(43)^MH ¥*R13^ 9 £14 0(2001.9.14) 



(51) IntCl 7 




F I 


f-Ta-h*(##) 


HO lO 19/28 




H 0 1 Q 19/28 5 J 0 2 0 


G 0 6 N 3/00 


5 5 0 


GO 6N 


3/00 550C 5J021 


HO lO 21 /20 




H01Q 21/20 










(2oms#^ 


ftK2000 -61143(P2000-61143) 


(71)tHISA 


000004226 








B*m§«iSt*5£&*t 


(22)£BSB 


¥j£l2^ 3^ 60 (2000. 3. 6) 




JfO^^ttfflKA^BT-Ta 3f If 






(72)$g9!# 










«^S=F«fflKA^"lT-TS3#l# 0 








*«M«K«ciC^art 








*ra m*r 
















*«m«s«t^art 






(74)ftSA 


100058479 








fi&ac ass t^2«) 











(54) \sm<D&m Tzs^mmwtmm. T>^±^wtm^u^^K^mi\^tcMmm^. m^y^^mm 



(57> \mm (^jew) 

ae^WSr** U «ffc*1B:ftoSie^W*JJf3EOJR 
»TU ftft«:Wfc*ft*t*u«*ffcft1B:«03tfi-T-W 



«fc&*<0«£ * ftjfcfos 6 & m (${ M 1 * ft) t U , 



-S3 



^S4 



LC.T»T 7 > € »«f * 



0(xHG(xH>l *>■*■««)) |-c | Im(Z(x» I 
-d 1 30-HBW I -eAL+fTW-Ql(x) 



-S7 



I NOT OK 




1 

SSSi«.*Sr^«>3t«)ft:«*K»**i-5»lXS (S 

1 ) j- ^ 

— o©*^«««raLTffiS:B9lft'rs*2XS (S 

2) fc. 

ttS 2 181: ± o T# bftfcftfeflco tft^fc fc <b*<5 
v^T. 1 1 ^ ^^oI^flMIHIrtt 6W 3 18 (S 

3) t. 

S (S 4) fc, 

#MffIt5l5Igi (S5) . 

mr^v-rcom^mm^^fh^ti^Mmmm (o 

(x) ) \z.ht-3\,*xmffiTZ>^bfc£r)^ fJiS^#>£: 
(S 6) 

»fp*iTv\ *ffc**ftoate j f*«:**i-ajS7xa 

(S 7) fc. 

xaa»&*7xa*l*0**\ S8lg (S8) Sr 
[11**2 1 ^fefrSrffiV^■rT^•7 1 ^«at^H:f^■^-5fe 

Sftft^trTa&ftftfcflS^W-^rili-SISlxa (S 
l) t, 

fe, — o<o*^fflf#SraUTffiSrHiJ»'f (S 
2) 

V>T. l"fe^^»(0*^*«*«jBKr5*3XS (S 
3) t. 

mm 3 X8M J: o bixfc 1 -fe * * #a>3m» ^(o^t 

a (s 4) 



(2) #12 0 0 1 - 2 5 1 1 3 4 

♦ftt«r?f»rS»5X8i: (S5) . 

(x) ) izhb-3\,-xwffi-tz^t^£V)^ mmj-ftfe 

(S 6) t. 

j ' & j Ac v-j *z> a u/^.^= \^y^\^--^>nj o 4 u /z. y *s v ^ ' 

*fls«rfxv\ •ffcft*ft03ie j ?-»«r*j*i-«l|S7Xa 
(S 7) <h x 

:^-*-Ri|-«:*T U ^Bff^M^Wlfc^T^ 
xa*» 6*7X8*1*9**-, ISIS (S8) fc, S: 

[ft** 3 ] Htriew** i khb«£>t v^^ss^fi- 

^ (r i , 0 i ) SrfflV^TfflfJifcU 

Huf5*4X8M*5^-r\ ttr ^-J-osH^WaSrUEi 

«it57 ^-J-ftiiRW-fto 
[fg** 4 ] fjfEfft** 2 fc!B«<OT ^T^ftjgRff 

EMS* 1 X8^*5V^T*^-offi1Hl»«S:n«jffi« 
(r i , 0 i , ) *ffi^T*^b, 

[it** 5 1 MtEit** i * /tat 3 ^mm<DT 
mmm^mc^-x, 

[ft** 6 ] MIEf»**2^fc(i4(c|E*or >-t^^ 
5^7 0(x)=aG(x)-b | A-Re(Z(x)) | -c | Im(Z(x)) | — d | B 




3 

— HBW | -eAU 

X**>Z> (fc*:U G (x) fi^7yrt^JtfS]ttm 
Z (x) fil^T^^-tfM >-t°-^>^ s HBW(^7 

SSr. T (x) tttr-A«^|8feL*v>J:5^«*tfc 
*HfrBB»*»U 1 (x) 9 
^<><0*lM[&Lfc«<0SH L », a, b, c, d, e, f 

8 ] men 2 ^ia*or yfttMif 

fcoT, 

0<x)=aG(x)-b I A-Re(Z(x)) | -c | Iin(Z(x)) | -d I 
B-HBW I -eAL. 

T'fcS (fcfcTU G (x) li^rv^^cofgfp)ttfiJ# N 

z (x) ttR7yft^ye-^y^ % HBwuter 

fi£r, T (x) ttbT— A«iX3as»*bftv^J: ?\£Wt1t 
SftHt^t, l (x) fiSt^-ofi^U^^-gcr)® 

V*fc<0£HiJK*Lfc«O*^» % a, b, c, d, e, f 
HWc^ff A, Btt*n-P*tBfH©-<>tr- 

[0001] 

[0 0 0 2] 

Genetic Algorithms (|^T, 

TGAj h^b) fcJfli^fcA* • ^P^v-r^oKfHfc 

l*0!l;ttf 3:8*1 : 'Eric A. Jones, William T. Joines : ~De 
sign ofYagi-Uda Antennas Using Genetic Algorithm 
s, 'IEEE Trans. A • P Vol. 45, No. 9Sept. 1997'T*^^ £ ft 

[0 0 0 3] H17I1, t£*0^»S:fflV^-CRtl-S Jxfc 

5o ffi*©GAi:t5A* • ¥ffl7y7toftH^¥ 



^^fBI 2001-251134 

*=4) . ofi:#f?om wiawwn, 

L2 S L3, L4) tSjf^RSJRS (#«rt«-C*4S2, S 

3. S4) ^*^DSfic^bT. r.n&©*fciR**ftR#j 

[0 0 0 4] *«*«fc*5»ts*laifcfcJ;o-c*j**ft 

(Ll, . . , L4) . *?-mH (S 
2, . . , S 4) £^ft-^ft6 b i t <D-m.T-?Vffi 
X^ftLl, L2, L3, L4?:fcb^t4o^ 
/<? 6 try h-fc^— #£*^IBKBS 2, S3, S4^fcb 

[0005] :©a*oGA«rfflv^A* • ffflryf 
c#>k. iai 81^*4*15*5 4, m+mmtm^-Rv 

^SJ^11i:*r5 (S t e p 1) 0 
[0 0 0 6] tfctc. rttb«JMffl[i: LT£/*S*ifc*fi 
itf »$riv^, ^ h&£teoT^ft^ft<D5fefe#:<0 

r>ftftM'>; a >a y(ci 9#tf>6 (s t e 

P 2) D 

[0007] #cfc:«Ta>5fc 

0(x)=aG(x)-b | 50~Re(Z(x)) | -c | Im(Z(x)) | 

-V-S-z-tbtiZM&m&o (x) Sffl^ttiiffi©M 

ik^y^ftttf&ff? (S t e p 3) 0 G 
(x) tt»I^tt«». Z (x) JS^Vt 0 -^;*. Re 
(x) [ixO^^:, Im (x) ttxtod^ fc 

Wi:U ^fca, b, ell tth^ti<DmB<Dmm&$: 
30 * c 

[0 0 0 8] JilB»*HR«!:J:oT*»fc*ix^ftioft 

t e p 4) o 

[0 0 0 9] S^fc. Ji1B«UV^1fl:ftO»ft{t:*JR3|t* 
^SrSSfeUTV^S^^SrWSfU (S t e p 5) , IR^ 

tf, flEfrl^Mfctt^ftfefffclo^T. MIES t e p 2^ 
bS t e p 5 5:^-41^, !R3K*fl=*a(fcS*t5*l?lRl 

[ooio] ^<DJ:5^0GAHJ:57yTt^ff 

B&*?5Sr#ftV^ 0 Ufc^oT, «(DGAia57 

[ooii] ^cD«t 5 4ffi*o5^ft«:* z>\zm<ommh 

so ttt^/c 0 d^^a*^RW-*ffiJ-*5v^-c 




5 

tt. tt cable ift^ryrt^M (f^i 
ft teft £> b itfc SIT-ifcis J: tf«3g<oi&B CD 9 ^ - 9 
«i:«**T^^flm^ffffl-r« (CGffiJK : r^x 

^-•^^K^^^. PP. 3 4 7- 3 5 4) 0 rtttt. 

a* • ^par^-^ttr *36s*<45moft-c 

ftfe*^i:^5 Baffin fco^i 0 

[0 0 12] G A£^l^fcT:^^ORff;#fe05te0)0»J 
3r{jXj 1 9 (C^i~ 0 01 9 fcCrookedwire genetic antenn 
at Pffc£*x5 t><DX* (Edward E. Altshuler, Derek S. Lin 
den" 'Wire-Antenna Designs Using Genetic Algorithm 
s, 'IEEE A • P Magazine, Vol. 39, No. 2, April 1997. # 
fig) . 0. 5X U : «*) ttft-vm&ZtlZ&ftg. 

[0013] tfcJe G A^irffi V N >il\ ^^(Dir^ $T V 
•7 i "^<?5Kt^j5fe^oV^TRK"r5o H2 0 1*. 19GHz 
#teg£ L A N JB /hffl-fe * * T fc LTl^ £ tit V * 

5, -r/uf -fe^#^/*-^A* • ?par t (ms 

— MP Y A) Sr^*r0T-fc5o MS-MPYAttTE© 
D£l] lc*rJ:5*e fc< 

!9, T^Hj, _hBU ffi^S : «^»B- 1 1 , 

r*y*-/uA* • ^BT^x^&flJv*fc«S*ftL ANffl 
/M^/uf t ^ ^ 7 y f t ogtf i: Rtl-J , V0I.J8O-BI 
1, pp. 424-433, No. 5, 1997^5^ J &£lf l"l 9 9 6 
^tf«3I«**l*&:*:£S : B - 1 0 5*lUk ±1, JS^- 

*e ^t^^s^7i— nta y ^u^^o^s. * 

[0 0 14] 

[^1] 



(4) #M 2001-251134 

e 

tffitirmtizm l \ fc ( A=15.37mm ) 



r 




s 


Hfti U 7 U £ £ GD^il (0.98 A) 


hr 




lr 




rt 


'J^U^^ODff? (0.13 A) 


/<7 




la 




d 0 




n 


#l:fetl^ #2..#n: 


dp 




ai 


■3**-<D*ffi f 0.00325 A ) 


hi 





[0 0 15] MS-MPYAfcUifB IT^y 

A* • ?037y7tSrffl^fcSSLANffi/M^^ft 

[0016] 
[$2] 



4>ibJfltt«r 


19.5GHZ 




0.6% 




12 




30" 




15° ~20° 


F/Btt 


20dBUi± 




15dBiW± 




-30dBJ-ilT 




-15dBJ.^T 



[0017] H2i ttttXosMbafllffiXttAr 
r^S if - a « 2 JS«S»S#^ n-tU7u^7y 

7^ J . Vol. J75-B11, pp. 950-956, No. 12, 1992^12^ # 

S*>^^— ^^^^T^X-^J . NTTR&D, Vol. 42 N 
o.9 1993., pp. 1135-1146, 1993^9^ ^lE^^ttTV >5 




7 

[0 0 18] wtbtmj^o^^^il<i:^^(c N PS^^ttfc 

[0 0 19] 
[0 0 2 0] 

[0 0 2 1 ] *»Htt. Sfefitt (fcfc*.tf. itefettfcift 

X|£ (SI) tt*»£»fc«*©ftfi#©*ft«x 
5121^ (S2) fc % |**2X«fc:J:oT*6*bfc 

Mt5i3ig (S3) ^3it(aor#f> 
t(o«^ff«fttfiiits*4is (S4) Kryf 

It5i5Igi: (S5) , Kr:^^0*^W«<o;e 
ivWL*#*BMfc (O (x) ) \z:t>k<*^XWm-i-Z>z 

tttt£r*T5Jg6Xfg (S6) KfftSft&iifcJftft 
0lfiW«r4*t8*7l8 (S7) fc, BE*?*:** 

[0 0 2 2] ±E»lXe^b»8lS 
[0 0 2 3] *aH0*)k0llttK:*SV*Ttt« iHlfESg 1 



(S) ^Wll 200 1- 251 134 

8 

iaiuftv^tWottiflMltnilM (r i, e 

i, ) *rjBl*T«/feU |»EIB4Xa»Ci3V^T, B&T>- 

[0024] *¥&m<D%\<DmM(omm\z&\,^xi^ tarn 

f££*T f^«j« LT'bS^o 

70 [0025] *ftw<D£bizm<Dmm<Dmmz&\<^x 

0(x)=aG(x)-b | A-Re(Z(x)) | -c | Im(Z(x)) | -d I 

B — HBW | -eAU 
(fcfcU G (x) ttKT:^^<B»ftte5W», Z 
(x) ttfiET ^^(O^ >-fc°— HBWtti/y 

(AL=r max ) T (x) tttr-A«*LdS»4U 

ftv^«k5^K*tfc*«BB*S:^b, 1 (x) testes 

*0 b, c, d, e, f&tfgii, ^rn-^tLO^S^SSS 
[0 0 2 6] 

[0027] [sb i (ommm *&m<z>m 1 

IfiWSrBIl, 02. 03. B4, 05. 0 6. 
02 3«r#fl8bft^bttW-t-5. 
[0 0 2 8] lift ***T>^/J>g[{fc<Ofc«>fc:, 

j ^ItV^o 

[0 0 2 9] #*^WU ^'7^ni, r i x ^it' 
li i SBo^ol^jS^ttoEUt, * i fi i fti^St-? 

c i = # i ~ # j > o 

40 [0 0 3 0] t^^7yrt^fGA7/^!J 
^-**i6fl0 Sr. ^2(^tJ;5llMt5o fftfo 

*n*ix**-T-«h i jajfe^e>oE«tr # i m 
mm<oftm.4> # 1 1 ^e>fts ( j - 1 ) fi^M^^^it 
-rffi^^tt^^^m^^-as (^*&®^^# 2~# j tc« 

[0 0 3 1 ] 0 1 f-^-T «t 9 (cT>-^^-$rir ^ 

50 *ffcU a«0-fe^ ^l^ffJtSo -fer^^O^cH^^^: 



9 

^5*<Oft;*;tt*ma x£rl 8 0/S 6 £-T5 0 * 
fc. T^x^i!t^cOj^a>ib<OjlE8i r # i fcoi^THU 

0 . AX (X : Sfcft) , */Mi£h m in-!:0. 0 7 1c 

[0 0 3 2] Z(D£? T^^OfllifiSrtfMai-e* 

50-C*>Sftfe***L-P*bO#R*«[ (h # i , r #i> 
*#i) «ra»*JBv*T»:5£U Hlfc*t±5ftftft 

ftftfcf^fcKltJB*-*-* (82 3 :^f^Sl) 0 
[0 0 3 3 ] 4*5, KTOKBtfcV^TfiaBOffiS 
_b. : S= 1 2, T yfti^Ol^b^E 

Bt <Ofi/h« :r min = 0[l] ( X : ft A) . Ha** 
ffi*r ma x = 5 [X] , MM*tN^l 2 Offi 

RMtSis, **Wttd^Sftfl=Tl!iK3fe$^5 h<DX 
tt*<, ^ico 7 y r t#t?CJ6 : ^ ^*#lr 

[0 0 3 4] #C&£, gJ23co^^^^S2 fC^^ e - r 

[0 0 3 5] *i\ i^f h # i ^0. 1 ;t*rS<Ot>cO 
mov^XWt*<0*-?SrHiJB*i-* tti>\^ *^<o— gptf* 

l;:»ofc»«s^(OM*o*^ftfci5p r<o^i& 

t57 >-x^c*5V^ <f> = 0° Sr^fri: bfc 1 i?^ * 
[0036] ^(D^o KifefiflcttKaftfc <fc 9 **P»S: 

-hl5^^^^2(C^VNT#^ttfc. M^C^t^T 

0(x)=aG(x)-b I 50-Re(Z(x)) | - 

+fT(x)-gl(x) 
f (x)=0(x) - (0 avg - oc a) 
i^T? (8) iOG (x) ttftlftttfiJWS:. Z (x) 

ALHrwft (AL-r max ) T (x) 

U 1 (x) tt*^o»ft9^* : f-*(Ofiv>t><oSrB!llft 
bfc«<0*^»S:^bT^5e a, b, c, d, 



(6) 2001-251134 

10 

[0 0 3 7] #ctC N HI 2 3 co ^ -x 5/ ^ S 3 K:oV*TR« 
tSo - cO^x^fC&l^Ttt, HUlB^X^^S 2 tC*5 
V^T^£><b;ftfc<f> = 0° Sr^'L^ b7cl-fe^*<0^#<0 

U rcor^#(^j: 19 1 -fc* #£#<&*^ffi«&»j£i- 

«JM6Jtt2:»»S^:5*Qf3SSrfi 1 5o _hl2^S^rl2 0f@ 

m^mwfr 1 2 omfrft&ztizz. ttcftSo 

[0 0 3 8] *{C S ttie^xy^S 3"Cffj«bfcl-fe^ 
^(O^^gHfi^TC^ tt % ^9<01?^* (1 1-fe^) 
©SfT-iaitSrSffiaiOJR^iSr^^i: bT 2 x 4, 

max (= 3 6 0° /S) ^fC-#C^& N *>5V*ttl§HB 

l»JtS:i:l:J;oT, 1 ocoir ^ T ^x^^#:<o 
*3t*K3£-*-<5 3 ^fiEPE 

rtdlf^f/^s 1 2 Ofl^^frSo 
[0 0 3 9] fiulE^XS^S 4T^^^tbfcl 2 

Improved Circuit Theory (I. C. T&)^ffl^T7y 
X^#tt(Off»^^fT5 Uf^S5) D I. C. TS 

Jtf 7 y t 1 1 1*^ i t « 7 u>f ©»fltt«#<rft*l!:t 5 

MaffeKW . {f^(fe(B) i 53-B,No. ll,pp687-692, 197 
Oj TN. Inagaki : "An improved circuit theory of 
a multi-element antenna. " , IEEE Trans, on AP, Vol. 
17, No. 2, p. 120, March, 1969J fcjfc^ htlX\t^Z> 0 

[0 0 4 0] mm^^T ^y*s 5fc£V ^f>w7yf 

-tft&znwvtc&x. j^tco (8) (9) s-e 
3fe«S*L*S9*B8*o (x) &m£il/StfBI»f (x) 

f^S 6) 0 
4» [0 0 4 1 ] 

c I Im(Z(x)) I -d I 30-HBW | — eAL 

(8) 

(9) 

[0 0 4 2] ^^c. (9) ^O avg fj:0 (x) (O^p 
i^ffi^^b. afiO (x) (Ol$Ii^^LTV^5o 3E 

(9) soafi, afc»b-ca^.#*tsrtT5«»-e*> 

50 oT. 1 ^ a ^ 3 CO^[S(7)ft^^5o 




11 

[0 0 4 3] (8) St****. ftm&M^i><0, 

[0 0 4 4] 3\ 7 t«tt©j!Wff «rff 5 

^<h-T5 0 ±15 (8) ^offift<0SU*:frt£«fcoTtt. 8U 

ttaSc^^ST&^o rrT'te, RB©fit± (8) S: 
«Sa^2 0 0 iU b&tFc£2. d&lOO. e 
£5 N gSrUttdlffLfcfeWiLTRBtS^ * 

[0 0 4 5] Rfc, ^7y/S 7Ho^TK«t5o tu 
15*7" ^/S 6 (CjoV^T^>-^#tt^tL^i 1 2 0{@<£>5fe 

[0 0 4 6] £©*ett»ff*3MSl-8fc3fc 

E. Goldberg, 'Genetic algorithms in serach, optimizat 
ion and machine learning', Reading, Mass. ■ Addison-W 
esley, 1989.J K»jtoh,TV*5 e ^Tf-^<£>®ES 

[0 0 4 7] tf % /^UyhftffSlCO^TKflt 
[0 0 4 8] 7>'^f*(t$tuyb^fe^<D'f'^^^^^cC> 

ft&l 2 OEIjftDSrwir^iD, 1 2 om<D%± 

So 

[0 0 4 9] n 5 LT»&S:h,fc«*<Dftfe#0*j^ 

«rt6t?&5ds, 09;itf5SE*«:o. 5 t ufci§^ tt/u 
-1^5/ htcj: vmvizthiz i 2 o<@<£>sfefeffca>£> 6 0® 
<o9t&t*»mmisti&o z<om*m&jj&\z\^ 120 



^^^M 2001-251 134 
12 

[0 0 5 0] ^<OX llZLX&m<omkt£Z> 6 0l@CQSfc 
[0 0 5 1 ] Hi-- 5 LT»fe*tfcl 2 OfflO&fefrO 

[0052] ek±v>mtRtbmfttikmic «t o TSffefc-Htft 

70 [0 0 5 3] rfr**. ^y^yZfS 7 J:: *5 5 £f LVMifctt 
[0 0 5 4] JifB<Dil!9> ^^^/^S 7 l^V^Tti:. T 

SM**< 

[ 0 0 5 5] Rfcl, ^ y - h«flFSi:o^TR^fS e 
[0 0 5 6] HuJtoJi9. mJie^^^^S 6©«li:«t 
9. 1 2 0fi<o±jfefeff(O*ix^ix^7^^#ttSrfr 
20 v\ rcD^^^f+ttSixfc 1 2 Offl^Jfefeff^tf^fe. 

il^-T^o «i tf ±ffi 2 0 fio!fefe*S:I«t 5 t>© i 

1 2 OSittSfcfelClRt^* 8 9 OfiStt 1 2 o 
-20=l00it45 e h53$<0/U— |/y h« 

*t Sttfc 1 2 OfiO^fe^O^^^^^^^iav^tO^ 
■W r*t*r 1 0 OEHfcOigl/TISU Srfcfc: l 0 0fi<£>Sfe£L 

[0 0 5 7] ftl^ -<D10 0m<O*frt>"f'lbmtj£Lr1t 
3fcB*-C3EE (Sfefe*<0^0»*SrSVMc«lft-f Si 

J:oTilHJ Ittlv^o 
[0 0 5 8] I o J: 5 I: LTXS^a 1 4 S 5 0 i©!fe 
« fe*Sr»A/ff&. fctcrix&o»*fc5ifefe#«:2flr 
o^iat, *^<OJft&»:S:^^»ttT»radbT?S5E 

[0 0 5 9] St-r 5 LT»fe*lfcl 0 0m<OVk^(O 

[0 0 6 0] wOctpi-LT. fttOtCftftftlilttllKlZI 

5tett«fP*Jnix.fc 1 0 0®O&fi#:£r^:bi*:T. 1 2 
50 0fflo«^4ftfe#A5fr1ftft<0»ft*^/u->^i: Lti 
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[oo6i] rcofl&^t. ttaoatewifcfp^^t?. «t 

[0 0 6 2] ±12*f^36SH2 3(0^^^ys 7 T^ff *>*L 
[0 0 6 3] ^f^S8nrol6ft//^ 

ifflrl^te ifc3Ktf<0*U5£fctt. itJlEO a v g^iR 

[0 0 6 4] JR*«t*^*>**»4r5 3&»*:4 ! U«+6 

[0 0 6 5] «Tl-. h«#ffiSrfl!V 

Rt^7^-*i:tt, sE^sro. 5 1 u zzmmm 

m^O. OOliU i£tcmi&<D (8) ^<D&M* & 2 
0 0, b&t5c£2. d^lOO, e £ 5 , g S: 1 t 

[0 0 6 6] H3ttiftft«©»*H*o (x) comfit 

[0 0 6 7] HI 4 tt1ftft«©* 5 FffirtiJaW*BlRltt«> i l £ fflC 

0(x)=aG(x)-b | 50-Re(Z(x)) | -c 
+kSL+hBL • • • (10) 

{co^T«m-^^2fe^Ji:l^«^t5IB (9) stSrffli^ 

So 

[0075] ©^ISWJ-^sr^'?-* 

-To H9 36»5>*>d»5 <fc (10) *-CiiJPLfc*-f K 
[0 0 7 6] ::r\ *HJ6«-ctt. Ko-^»4 

5° <<f><150 e ©»51T-10dBaTi:45wi: 



14 



[0 0 6 8] HI 5 tiA^J-f Vt- ^^^Oifcf^ft<7)5piS 

/*#xriBfS*>«0 [Q] fcSEv^r*T?JR3lIb"CW^6 
^ x w^^y^RttlOO [Q] 3£522£BItM£> 5 
o [Q] ^fett^«lixfe4:r.5-CJR*UTV^5p :n 
«\ (8) SC^*3V^x«*bOlit3&s<feJ:9 fcffi^fcfcfc 

i<9 [0 0 6 9] HI 2 3l^t*^W7/^!JX^ 

let jP^bttfc^m^^iBB^^^^^S^BI 

^t^^Etlt^7^-^^^7>f *rfr5#8fe"CB:* 
[0 0 7 0] rz>«fc5K:. *«S^*ffiS:I^5lt 

T% Genetic Algorithms?)!!^ J: 9 N 

[0071] ffi-omMWl ^^coignon 

[0 0 7 2] d^^SfR— O^lKWtt. S t e p 6 l^*5V> 

[0 0 7 3] fg-0*jfe«y^*5Jj-**f«ill*ttSulE 
(8) *Kl* *M KP^fttt*t5*+kSL (ktt 

(x) iim»^^5S-gL (x) trfflKL 
x&btizsiT<o (io) 5£-efe£ 0 

[0 0 7 4] 

Im(Z(x)) | -d | 30-HBW | -eAL 

— 1 0 d BlUTSrfifcf £ #fP«1tt£:iS< 

L (^(DiWlt1ikSL= 1 0 0 0. OKRSb 

40 tz) , - 1 o a B&TZffi&^'k^^nmmm&Tif 
z> (^(ommmxteks l=- i o o. o^i^^u^) 

18 0° (75®H-C^rCO U^<yVdS- 1 5 b B£kTkteZ> r 
^ ^rS#i: ^ a— ^l/^</w^- i 5 b BJ^T^r 

50 [0 0 7 7] ft*3. *SM«-Ctt, »*BB*0(x) ^* 
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[0 0 7 8] [jBHOH*«] d3±tf*r: 
[ 0 0 7 9] ttSfffi*«r«v^*HJ6«im*5V^Ttt. HI 

2 3 m»tfc#8flo7P- u:*tu xfyysn:*3 

■fe^^tOlilitrlfcilfcjS (^f y^S3, S4^ 
[0 0 8 0] *l«lt«l*-*5V^T«v^6ix5!fefe#: 

^©ryfti*WT?*5. Rr>"r j^^ (as 

fll (0,0) ) lcB3e**tfc»-?*H# i*r#i-«*«* 
^#l£, ^^-ett^M^ (x. y) *5±tf*^*H«: 

MS (x, y) *5J:V*^*H«:*»«i:i-5«l««* 
KS#m+ 1 # n fc*R»tb*b*. ' ::tm|j:2^ 
JfcKOiJfc*. nfi3a±©g«ftT*5o B10 

CD^ Cbf2), 3 ^&ff 6 (n=6)-C£> 

So 

[0081] bi ojw*5v>Ti5-^ roj &&nm*# i 
mss^wffi. *>svMi«iffi*if^E«*n5Jiji&«* 

1 l&Ttf>t#R|*;K£|^— (Kraus J. D: Ante 
nnas Second Edition, p. 556, McGRAW-HILL, 1988. ) 0 IB 
^tt^tt**^*** H5*tt»#m+ 1 n X 

[0 0 8 2] IE©* 5 ttl&«*iP# 1 s 

5*«Six«T>'7 L ^»jSr5Skfi.ffS:, Bl l 

-To uPk&m*. mmm^mt* BMrnnt* m&mt® 

^f)#m(OtilfnOxJigf, yl^I, iSf^S (R 
X if R Y i , Hi) Ir^LTV^ (itt#2d>e># 
m) 0 *fc, *ttlHBa«l»*«ttB#m+ld^&#n 
^^tt-enOxM^IS, yftflltt* *^-* (DX i, D 
Y i} Hi) Sr»jWUTV^5 (itt#m+l^e># 
n) 0 &*5, ±EWKifc^TttR»*fcW«««*r«**L 

0(x)=aG(x)-b | 50-Re(Z(x)) | -c | 
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[0 0 8 3] ±KSfefe#K:fc5^T. #ijt^O#tef* (R 
X i} RY j, Hi) *>5W* (DXi, DYi, 
Hi) (Ctotfttt^o #*»X i( R Y i , D 
X i( DYi, H i OSSHSr^rix-ettJ^T^J: 

[0 0 8 4] 

R X i : */hffl[RX m in = 0 I S^fitRX max = -0. 25, 
70 RY i : */jNfflCRY nin = 0 ; g;*c1gRY max = 1.0, 
DXi: */JvttDX min = 0 ; S^cfltDX max = 5.0, 
DYi: ft/MttDYnin = 0 ; S*fitDY max = 1.0, 
H i : */MKH m i„ = 0 ; S^cfil:H raax - 0. 35, 

(RX i , RY i , Hi) *s£tf (DX i , D 
Yi, Hi) fcafcfcJB^TftKU SfefettSrffrfcl" 

^ [0 0 8 5] offl^ ftftftm^WS*^*©^* 

[0086] z<D£? i<zi>xmbfttz.mi L m*. 
(x-^^^s 3 • ) o 

[0 0 8 7] fltflST^^^W^T^/^^T^ 
O^t, Improved Circuit Theory ( I . C. T?£)£r#] 

>-ir^#ttoffj?u:g^T. ^ito (x) &x*\z 

®i£g§S^f (x) *JBv*-c\ 4ftfe*©7y^Wtt 
««r*USL-C* ^»R«UfciR**Sr}«a-t-*ttf. 

[0088] &tzz<Dm&mmz£z>%ieLti;&m\,*tct 

[0 0 8 9] r<O||J6{C*3V^Ttt*rftB8«0(x) ^Lt 
J^TO (11) SCSrfflv^fco 
[0 0 9 0] 
Im(Z(x)) | -d | 30-HBW | -eAL+fT(x) 
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••• (1 1) 

±IE (1 1) ltfflv^fc«=<0*lll«*:*lliUfcfe*4:U 

E£ffi« I CTKiJ;8«-*iGA-c»v^fc**"CfcS. 
«ri«fcbTV*5 0 

[0 0 9 1] JL^Jh^bfc£ 5 t-, *55MO^HfiO**«l 
agot^, YftB^«H©RJ£a s HJ^ft5fc»* * 

^co^i^ii^J^ifcs. Riaffi««r^v>s*-^a* 

LV\ *fc. H!l 313. iM Kp-^ *<y9u—7» 
-1 0dB^^^LTV^5r^^LtV^§^\ rtt 
0(X)=aG(x)-b | 50-Re(Z(x)) | -c 

Sfc^Srfife*^*:*^ if© J: 5 fc*^** ^i-^KB 

ir^5H]B«:#K #Site0y©ft 
aift8fe«rfflVN-c»HICUfc3ie*«:Hl 5, mi 6 l^r* 

1 6 KTjk-rtlS*) X$>Z> 0 H 1 6 £ 9 fc>d*5 «fc 5 * 
3gft*ttfcT^-*-K:38V^TH: 2 IMII[*2 2* , #1*12 

[0 0 9 6] **W©IB-3fctFIII-©*Jli««>#«tt* 

(l) jffi«**JBv*Tifcfett*HRftU 
W*r*^-*4:V^ofc»3t«>*»^|RbftV^ (2) R 
fSffiSfea/BbTV^^ (3) •fe^^ratBS^Sr* 

(4) fcM&BMRfc-fc* ^Tyft/hSft&B b 
— Sffi^igi^ tf — a*i ir r ^x-^-^-r x^/Jn £ v * t 

[0 0 9 7] *«W©» = 3ttf*Ego*jfc«0#«Ht. 
H!2 2T^bfcfl63le©Rffife«:^t"tit«bfc4i^, 

PS^r^fi^^ofc#^(D«5t^PRbftVN^. (2) ft 

&£i&tebTf^a&®feb-cv>5/£u ^fiutv^ 

o 



fgrKOSUfi^Jt-^ttSkSL, hBL) SrAftT^ftV^fe-? 

[0092] [fSEa<D*«s«] &ii:#»w<o!sega>*iii 

[0 0 9 3] #^16#J©ftfi#©#fife£:l2 1 4 l-/^t 0 

JpjX^xJfiaMt. ylSI, m*$: (DX i5 DYi, 
Hi) S:»Jlftb-CV^5 ( i «:# 23&»fe#n) 0 
[0 0 9 4] tt^EO^JfeWlcd^^ST^^^ftaftR 

DYi, H i ^*feixS*fl=ttWaoJR3(0*llliffili 
H3«l£: U «T*HKO (x) kl,X (li) 5£©ttfr0 
tci^To (l 2) 5££fflWc 0 
20 [0 0 9 5] 
Im(Z(x)) | •••(12) 

[0 0 9 8] ^S^tS^iSSI-ttt), *> 

©&*aM»fcft6^tt^5*^t>*v\> 

[0 0 9 9] 

H ^ Tic . fgryrt^ Sl***:*^**^©^!^®©^ 

aft KM* A*H»#«IB«©*aft:Srfi 1 5 

Slft*iBft»c^rabft^«-e*>6o 
40 [0 10 0] *fe**M^J:tutf. t^^Ffl{^C6ffi 

[gl^o^^ftmp^] 

[81] RfS^^rffiVNfcT ^^^f-ttffiROfllJsftBI 

[0 3] »*H»olfi:f*SoiR*o« J f-«r*rH'Cfc 

[H4] bf— Affl^lftftSoiR^oai^Sr^i-H-efcS 
50 [B5] ^t 0 -^>^<otM:^^(Di{R^©^T-^^ 
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-Ma 

[ni6] *&m<omi&<Di&&nbixfzT^'r-rmmicis 
»t 5 mmw.m* <nmw &^-r m x- •& „ 

[E!8J *afl:*ixfcri'f l ^«itlw*i»t***&«itf J F- 
©gEB&^-rn 

[0 9] JkmitistilzTi' J ?~i-m&iz.»tt&jiiy-Mtotk 
[iaio] ■«**tr«u»fcr>'y-j-*i*«ifc»i-H-c 

[SI 3] « = ©*l|[«|«:*llibfctt*4: UT»blxfc 

[hi 4] mw<Dmmmiz&vzm&mm<Dtz<DU£& 

[816] »Eg<o3llfiffi|^*5lt5*iift*ffiSrl«ISUfc 
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[si 7] se*©4^A* • ¥fflr>-^<&«jg£^ 

[Hi 9] (^Crooked-Wire genetic antenna^r^i" 

[S2 0] ;i/A* • ^ear 

70 [H 2 1 ] S»»(Dfe«><0^tr-A 2 JS 

jft^T^-^Sr^-rH^fcSc 
[S2 2] t¥3fcO«63fc(OGASrffit^^A* • ^par^T 1 

[S2 3] ^K^ftl^SlltW^Sr^^ftaiR 

[«F#<OKW] 
h i : 

(x i , y, z i ) : M^<D\g.$£j£W, 
( r i , 0 i ) : ^^(DR^JM^ 
^ 0 i : ffiffl 

O (x) : *t*Hft 
S : ir^^^C 



[SI] [H2] 
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-S1 



<st>*r 1 -tz * ft*s 



0<x)lC£^<7>?ftlt 
OM^aGlxH? 1 50-Re(Z(x))| -c | Im(Z<x)) ! 
-d I30-HBW | ^AUfT(x)-gJ(x) 
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NOT OK 




7oy F^-^il 

(72)^^# — i>.(#%) 5J020 AA03 BA02 BA06 BA17 BC04 

m^fU^P^: H IK^^PJZIT I3#lf 0 BC08 DA03 

*«fS«IS«a;^ttrt 5J021 AA05 AA06 CA06 FA20 FA29 

(72) 359! # ffl g£fp FA30 GA02 GA03 GA08 HA05 

*K*TftfflK**»T— TB 3#1# 0 HA10 JA10 
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